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LED: How It Works
 When current flows 
across a diode
 Negative electrons move one way and 
positive holes move the other way
  
LED: How It Works
 The wholes exist at a 
lower energy level than 
the free electrons
 Therefore when a free electrons falls it 
losses energy 
  
LED: How It Works
 This energy is emitted 
in a form of a photon, 
which causes light
 The color of the light is determined by 
the fall of the electron and hence 
energy level of the photon
  
  
Inside a Light Emitting Diode
1. Transparent Plastic 
Case
2. Terminal Pins
3. Diode
  
                                                                                             
                                                                                                                     
                     
  
  
  
How to Connect a LED:
 Requires 1.5~2.5V and 10 mA
 To prevent overloading, use resistor 470 Ω  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
MATERIALS FOR LEDS
 The semiconductor bandgap energy 
defines the energy of the emitted 
photons in a LED.
 To fabricate LEDs that can emit 
photons from the infrared to the 
ultraviolet parts of the e.m. spectrum, 
then we must consider several 
different material systems.
 No single system can span this 
energy band at present, although the 
3-5 nitrides come close.
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 Unfortunately, many of potentiallly useful 2-6 group of 
direct band-gap semiconductors (ZnSe,ZnTe,etc.) 
come naturally doped either p-type, or n-type, but 
they don’t like to be type-converted by overdoping.
 The material reasons behind this are complicated and 
not entirely well-known.
 The same problem is encountered in the 3-5 nitrides 
and their alloys InN, GaN, AlN, InGaN, AlGaN, and 
InAlGaN. The amazing thing about 3-5 nitride alloy 
systems is that appear to be direct gap throughout.
 When we talk about light ,it is conventional to specify 
its wavelength, λ, instead of its frequency. 
 Visible light has a wavelength on the order of 
nanometers. 
 Thus, a semiconductor with a 2 eV band-gap should 
give a light at about 620 nm (in the red). A 3 eV band-
gap material would emit at 414 nm, in the violet. 
 The human eye, of  course, is not equally responsive 
to all colors.
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